AD-A079  003 


GANNETT  FLEMING  CORDDRT  AND  CARPENTER  INC  HARRISBURG  PA  F/G  13/13 
NATIONAL  DAM  INSPECTION  PROGRAM  (NDI  ID  NUMBER  PA-00893.  DER  ID— ETC (U) 
JUL  79  F  FUTCHKO  DACW31-79-C-0015 


"/  1 

AD  B 

A 07900  3  fl 

a  1 

dL 

ism 

mm 

IBP 

!» 

m  i 

1 1  J 

inkj 

• 

*  1 

ikji 

1 

III,  ■; 

■ilii!  | 

i  1 

v  1 J 1 

1 1  j 1  i  i 

l.l 

ii 

J 

BBHIk 

■Bp 

r_i 

=  .  r.  - 

:  1 

»-* 

PH 

t 

2! 

13 

END 

DATS 

FUMED 

2-80 
"  DOC 

AD  AO  790 


SUSQUEHANNA  RIVER  BASIN 
TRIBUTARY  TO  BEAVER  CREEK,  WYOMING  COUNTY 

PENNSYLVANIA  -pa 

WflMOLA  Mil  mm  PA M  \X.  J  fi 

•  •  *  *  •»,  fJ"  v'*r*  * 

b-c  -  ^  | 

NDI  ID  NO.  PA-00893 
DER  ID  NO.  66-35 


PENNSYLVANIA  FISH  COMMISSION 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

Distribution  Unlimited 
Approved  for  Public  Release 
Contract  No.  DACW31-79-C-0015 


ORIGINAL  CO,' 
RfcPRCDUCTIOr 


Prepared  by 

GANNETT  FLEMING  CORDDRY  AND  CARPENTER,  INC.  [3  0  0 

Consulting  Engineers  r~-.  t~  ->r  ,nn  f~i 

Harrisburg,  Pennsylvania  17105 

!  ■{  JAN  9  1980 

.  ’■ ■-  tKKi  f  -  !'  1 _ 


’■u  iN  ^ LACK  WHITE  { 

DEPARTMENT  OF  THE  ARMY 
Baltimore  District,  Corps  of  Engineers 
Baltimore,  Maryland  21203 


Siiiij  U  L 


JULY  1979 


DISCLAIMER  NOTICE 


> 


/ 

THIS  DOCUMENT  IS  BEST  QUALITY 
PRACTICABLE.  THE  COPY  FURNISHED 
TO  DDC  CONTAINED  A  SIGNIFICANT 
NUMBER  OF  PAGES  WHICH  DO  NOT 

REPRODUCE  LEGIBLY.  > 


N  •  < 

pp- 


i  i 


r-  c  "  t  <  ' 

i,i 


.  no 

s 

-)  W ' 


r  ,  M'  H 


P  SUSQUEHANNA  RIVER  BASIN^ 
JRIBUTARY  TO  REAVER  J^REEK ,  WYOMING  CpUNTY 


PENNSYLVANIA 


I  t- 


e  1  l 


y-  (SO  /-  I 


A  i  ( '  <  ‘  i’:  l  1  '• 

L 

WINOLA  MILL  POND  DAM 

NDI  ID  No.  PA-00893 
DER  ID  No.  66-35 

PENNSYLVANIA  FISH  COMMISSION 

,’j  !  '  ■  >  •  /<  fpu  tcrh  k  J 

PHASE  I  INSPECTION  REPORT 


J-  J  > 

T&l  11 

f  0  I 


NATIONAL  DAM  INSPECTION  PROGRAM 


Prepared  By 

GANNETT  FLEMING  CORDDRY  AND  CARPENTER,  INC. 
Consulting  Engineers 
P.O.  Box  1963 

Harrisburg,  Pennsylvania  17105 
For 

DEPARTMENT  OF  THE  ARMY 
Baltimore  District,  Corps  of  Engineers 
Baltimore,  Maryland  20203 

July  1979 


U  ll 


rr, 


t 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  1 
investigation  Is  to  Identify  expeditiously  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of  the 
general  condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving  topo¬ 
graphic  mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a  Phase  I  in¬ 
vestigation;  however,  the  investigation  is  intended  to  identify 
any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  in¬ 
spection  team.  In  cases  where  the  reservoir  was  lowered  or  drained 
prior  to  inspection,  such  action,  while  improving  the  stability 
and  safety  of  the  dam,  removes  the  normal  load  on  the  structure 
and  may  obscure  certain  conditions  which  might  otherwise  be 
detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  some  point  in  the  future.  Only  through 
frequent  Inspections  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  maintenance  can  these  conditions  be  pre¬ 
vented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guide¬ 
lines,  the  spillway  design  flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  possible  storm 
runoff),  or  fractions  thereof.  The  spillway  design  flood  provides 
a  measure  of  relative  spillway  capacity  and  serves  as  an  aid  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  gsnaral  condition  and 
the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

BRIEF  ASSESSMENT  OF  GENERAL  CONDITION 

AND 

RECOMMENDED  ACTION 


Name  of  Dam: 


Winola  Mill  Pond 

NDI  ID  No.  PA-00893/DER  ID  No.  66-35 


Owner : 

State  Located: 
County  Located: 
Stream: 


Pennsylvania  Fish  Commission 

Pennsylvania 

Wyoming 

Tributary  to  Beaver  Creek 


Date  of  Inspection:  13  June  1979 

Inspection  Team:  Gannett  Fleming  Corddry  and 

Carpenter,  Inc. 

P.0.  Box  1963 

Harrisburg,  Pennsylvania  17105 

■J 

Based  on  visual  inspection,  available  records,  cal¬ 
culations  and  past  operational  performance,  and  according 
to  criteria  established  for  these  studies,  Winola  Mill 
Pond  Dam  is  judged  to  be  unsafe,  nonemergency,  because 
the  spillway  capacity  is  rated  as  seriously  inadequate. 
The  existing  walls  of  the  main  spillway  will  overtop  at 
about  6  percent  of  the  Probable  Maximum  Flood  (PMF). 
Overtopping  of  the  walls  will  cause  erosion  of  the  dry 
masonry  section  of  the  dam.  It  is  estimated  that  the 
15  percent  PMF  would  cause  sufficient  erosion  to  cause 
the  dam  to  fail.  The  initial  surge  from  the  failure  of 
the  dam  would  increase  the  hazard  to  loss  of  life  down¬ 
stream.  As  a  whole,  the  dam  is  judged  to  be  in  fair  con¬ 
dition. 


Cracks  have  developed  in  the  concrete  liner  wall  on 
the  upstream  face  of  the  dry  masonry.  Excessive  leakage 


/ 

and  a  hole  in  the  upstream  earthfill  had  previously 
developed  and  the  repairs  made  to  the  structure  do  not 
eliminate  the  possibility  of  these  conditions  re¬ 
occurring. 

Although  a  preliminary  stability  analysis  indicates 
no  apparent  need  for  immediate  concern,  the  theoretical 
stability  of  Winola  Mill  Pond  Dam  is  unknown  because  the 
foundation  conditions  are  unknown. 

r ' 

The  following  measures  are  recommended  to  be  under¬ 
taken  by  the  Owner,  in  approximate  order  of  priority, 
immediately : 

(1)  Remove  the  debris  from  the  toe  of  the  dam  and 
then  inspect  the  dam  for  evidence  of  seepage,  bulging  and 
other  conditions.  Take  appropriate  action  as  necessary. 

(2)  Perform  the  following  studies:  A  study  to  more 
accurately  ascertain  the  spillway  capacity  required  at 
Winola  Mill  Pond  Dam  and  the  measures  required  to  make 
the  spillway  hydraulically  adequate,  with  particular 
consideration  of  the  elevation  difference  between  Winola 
Mill  Pond  Dam  and  Lake  Winola  Dam  as  well  as  the 
hydraulic  control  for  Lake  Winola  Dam;  a  study  to 
determine  the  structural  stability  of  Winola  Mill  Pond 
Dam,  which,  as  a  minimum,  will  require  further 
investigation  to  determine  the  actual  structural 
dimensions  of  the  dam  and  the  engineering  properties  of 
the  foundation;  a  study  to  determine  the  potential  of 
developing  further  holes  in  the  upstream  earthfill, 
which,  as  a  minimum,  will  require  further  investigation 
to  determine  both  the  engineering  properties  of  the 
upstream  earthfill  and  the  extent  of  the  cracks  in  the 
concrete  liner  wall;  and  a  study  to  determine  the  best 
means  of  providing  an  operational  outlet  works  at  the 
dam.  Any  active  outlet  works  should  have  provision  for 
upstream  closure  and  any  abandoned  outlet  works  should  be 
permanently  plugged.  All  the  studies  should  be  performed 
by  a  professional  engineer  experienced  in  the  design  and 
construction  of  dams.  Take  appropriate  action  as 
necessary . 

(3)  Remove  brush  and  trees  on  or  near  the  dam. 

( )  Provide  erosion  protection  on  the  upstream  slope 
of  the  earthfill. 
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(5)  Remove  the  shelter  near  the  main  spillway  and 
make  repairs  to  the  eroded  area  to  the  left  of  the  main 
spillway . 

(6)  Replace  the  missing  stones  on  the  dry  masonry 
dam  and  provide  measures  to  prevent  further  vandalism. 

(7)  Repair  the  cracked  concrete  liner  wall  and  the 
cracked  and  spalled  concrete  in  the  auxiliary  spillway. 

In  addition,  it  is  recommended  that  the  Owner 
modify  his  operational  procedures  as  follows: 

(1)  Develop  a  detailed  emergency  operation  and 
warning  system  for  Winola  Mill  Pond  Dam. 

(2)  Provide  round-the-clock  surveillance  of  Winola 
Mill  Pond  Dam  during  periods  of  unusually  heavy  rains. 

(3)  When  warnings  of  a  storm  of  major  proportions 
are  given  by  the  National  Weather  Service,  the  Owner 
should  activate  his  emergency  operation  and  warning 
system  procedures. 

(4)  As  presently  required  by  the  Commonwealth, 
institute  a  program  of  detailed  annual  inspections  by  a 
professional  engineer  experienced  in  the  design  and 
construction  of  dams.  Use  the  results  to  determine  if 
remedial  measures  are  necessary. 
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TRIBUTARY  TO  BEAVER  CREEK,  WYOMING  COUNTY 
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WINOLA  MILL  POND  DAM 

NDI  ID  No.  PA-00893 
DER  ID  No.  66-35 

PENNSYLVANIA  FISH  COMMISSION 

PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

SECTION  1 

PROJECT  INFORMATION 


1.1  General. 


a.  Authority .  The  Dam  Inspection  Act,  Public 
Law  92-367,  authorized  the  Secretary  of  the  Army, 
through  the  Corps  of  Engineers,  to  initiate  a  program 
of  inspection  of  dams  throughout  the  United  States. 

b.  Purpose .  The  purpose  of  the  inspection  is  to 
determine  if  the  dam  constitutes  a  hazard  to  human  life 
or  property. 

1 . 2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Winola  Mill  Pond  Dam 
consists  of  a  dry  masonry  section,  a  concrete  liner 
wall  along  the  upstream  face  of  the  dry  masonry,  and 
earthfill  extending  along  the  liner  wall.  The  top  of 
the  earthfill  is  about  4  feet  below  the  top  of  the  dam. 
The  dam  is  275  feet  long  and  20  feet  high  at  maximum 
section. 


The  dam  contains  a  main  spillway  and  an  auxi¬ 
liary  spillway.  The  main  spillway  is  a  concrete  ski- 
jump  chute  located  near  the  middle  of  the  dam.  Its 
crest  is  11  feet  long  and  is  5  feet  below  the  design 
top  of  the  dam.  The  auxiliary  spillway  is  also  a  con¬ 
crete  ski-jump  chute.  It  is  located  to  the  right  of 
the  main  spillway.  Its  crest  is  17.5  feet  long  and  is 
about  1  foot  below  the  design  top  of  the  dam. 

Two  outlet  works  are  provided  at  the  dam.  The 
first  is  located  just  to  the  right  of  the  auxiliary 
spillway,  and  it  consists  of  a  24-inch  cast-iron  pipe, 
whose  downstream  invert  is  about  8  feet  above  the  toe 
of  the  dam.  Its  operating  mechanism  is  not  known.  The 
second  outlet  works  is  located  beneath  the  main  spill¬ 
way.  It  consists  of  two  10-inch  diameter  pipes  with 
valves  at  the  downstream  toe.  The  various  features  of 
the  dam  are  shown  on  the  Plates  at  the  end  of  the  re¬ 
port  and  on  the  Photographs  in  Appendix  D. 

b.  Location.  The  dam  is  located  on  a  tributary 
to  Beaver  Creek  approximately  7  miles  southeast  of 
Tunkhannock,  Pennsylvania.  Winola  Mill  Pond  Dam  is 
shown  on  USGS  Quadrangle,  Factoryville,  Pennsylvania, 
with  coordinates  N4l°30'20"  -W75°50'30"  in  Wyoming 
County,  Pennsylvania.  Lake  Winola,  which  is  dammed  by  a 
separate  structure,  is  0.3  mile  upstream  of  Winola  Mill 
Pond  Dam.  The  location  map  is  shown  on  Plate  1. 

c.  Size  Classification.  Small  (20  feet  high, 

61  acre-feet ) . 

d.  Hazard  Classification.  High  hazard.  Down¬ 
stream  conditions  indicate  that  a  high  hazard  clas¬ 
sification  is  warranted  for  Winola  Mill  Pond  Dam 
(Paragraph  5.1c(5)  ). 

e.  Ownership.  Pennsylvania  Fish  Commission, 
Harrisburg,  Pennsylvania. 

f.  Purpose  of  Dam.  Contingency  water  supply  for 
firefighting. 

g.  Design  and  Construction  History.  The  early 
history  of  Winola  Mill  Pond  Dam  is  unknown.  The 
earliest  record  of  the  dam  is  in  1910,  when  plans  were 
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prepared  to  provide  a  concrete  liner  wall  on  the  up¬ 
stream  face  of  the  dry  masonry.  Modifications  to  the 
upstream  earthfill  were  also  proposed  at  that  time. 

These  modifications  were  apparently  made  at  that  time. 

The  dam  was  then  owned  by  the  Lake  Winola  Park  Company. 

As  the  dam  is  termed  "Mill  Pond,"  it  may  have  been  a 
mill  dam  at  one  time.  Other  information  suggests  it  was 
previously  owned  by  the  Northern  Electric  Railway 
Company,  for  an  unknown  purpose. 

In  1919,  the  dam  was  briefly  studied  by  the 
Pennsylvania  Water  Supply  Commission.  No  recommenda¬ 
tions  were  forthcoming  from  their  study. 

Sometime  between  1930  and  1933.  the  dam  was 
acquired  by  the  Lake  Winola  Association.  In  1933,  the 
outlet  of  Lake  Winola  was  excavated  3  feet  deeper,  which 
dropped  the  Lake  level.  This  resulted  in  the  level  of 
Lake  Winola  being  controlled  by  Winola  Mill  Pond  Dam. 

Many  arguments  ensued  concerning  the  proper  level  of 
Lake  Winola,  but  they  are  not  pertinent  to  this  report. 

In  1940,  deterioration  of  Winola  Mill  Pond  Dam 
became  evident.  At  that  time,  the  dam  was  leaking 
severely  and  the  dry  masonry  had  settled  substantially. 

One  inspector  suspected  undermining  as  the  cause. 

A  "large"  hole  was  noted  in  the  upstream 
earthfill  during  a  1948  inspection.  Winola  Mill  Pond  Dam 
reservoir  could  not  be  maintained  at  spillway  crest  at 
that  time  because  of  leakage  through  the  dam.  Also,  the 
outlet  works  gate  had  almost  completely  deteriorated. 

By  1962,  Winola  Mill  Pond  Dam  reservoir  could  not 
be  maintained  much  above  the  level  of  the  outlet  works 
intake.  In  1964,  a  new  spillway,  which  is  the  existing 
main  spillway,  was  constructed.  Thus,  the  old  spillway 
became  the  existing  auxiliary  spillway.  Earthfill, 
upstream  of  the  existing  earthfill,  was  added  at  that 
t  ime . 


Winola  Mill  Pond  Dam,  as  well  as  Lake  Winola, 
was  acquired  by  the  Pennsylvania  Fish  Commission  in 
1969.  Winola  Mill  Pond  is  not  utilized  by  the  Fish 
Commission  for  recreational  purposes.  It  is  utilized 
locally  as  an  emergency  water  supply  for  firefighting. 


Ac 


h.  Normal  Operational  Procedure.  The  reservoir  is 
normally  maintained  at  the  main  spillway  crest  level. 

1 . 3  Pertinent  Data. 


a.  Drainage  Area.  (square  miles.) 


b .  Discharge  at  Damsite .  ( c f s . ) 

Maximum  known  flood  at  damsite 


1.9 

of  which  1 .7 
is  controlled 
by  Lake  Winola 
Dam . 


Unknown 


Outlet  works  at  main  spillway 
crest  elevation 


Not 

Operational 


Spillway  capacity  at  maximum 
pool  elevation  (design) 

Main  spillway  330 

Auxiliary  spillway  55 

Total  385 

c.  Elevation,  (feet  above  msl.) 

Top  of  dam  (design) 

Top  of  dam  (existing) 

Maximum  pool 

Normal  pool  (main  spillway 
crest ) 

Upstream  invert  outlet  works 
Downstream  invert  outlet  works 
Streambed  at  toe  of  dam 
(approximate) 

d.  Reservoir  Length.  (miles.) 


Normal  pool  .19 

Maximum  pool  .21 

e.  Storage.  (acre-feet.) 

Normal  pool  32 

Maximum  pool  (design)  61 


998.1 
997 .  ^ 

998.1 

993.1 

Not  Available 
985.3 

978.0 
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f.  Reservoir  Surface,  (acres.) 


Normal  pool 
Maximum  pool  (design) 

g .  Dam. 

lyp-i 


Length  (feet) 
Height  (feet) 
Topwidth  (feet) 


4.2 

7.7 


Dry  Masonry 
with  concrete 
liner  wall  on 
upstream  face 
and  earthfill 
upstream  of 
liner. 

275 

20 

Varies,  about 
18  feet  at 
spillway  crest 


Side  Slopes 

Upstream  IV  on  2H  (approximate) 

Downstream  vertical 


Zoning 

None 

Cutoff 

Unknown 

Grout  Curtain 

None 

Diversion  and  Regulating  Tunnel. 

None 

i .  Spillway. 

Main  Spillway 

lype 

Length  of  Weir  (feet). 


Concrete  Ski-Jump 
11.0 
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Spillway .  (cont'd) 


Crest  Elevation 

993.1 

Side  Wall  Elevation 

994.1 

Upstream  Channel 

Reservoir 

Downstream  Channel 

Overfall  be 

yond  dam  to 
the  natural 
stream. 


Auxiliary  Spillway 

Type 

Length  of  Weir  ( f e 
Crest  Elevation 
Upstream  Channel 
Downstream  Channel 


Concrete  Ski-Jump 

)  17  /5 

997.0 

Reservoir 

Overfall  be¬ 
yond  dam  to 
the  natural 
stream. 


Regulating  Outlets. 

Type  One  20-inch 

diameter  cast- 
iron  pipe  (CIP) 
and  two  10-inch 
diameter  CIP. 
Not  Opera¬ 
tional. 
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SECTION  2 


ENGINEERING  DATA 


2 . 1  Design . 

a.  Data  Available.  No  design  data  are  available  for 
review.  The  earliest  record  of  the  dam  is  from  1910,  when 
modifications  were  made  to  it.  Except  for  one  drawing  for 
the  1910  modification,  no  design  data  are  available  for  any 
of  the  modifications  to  the  dam.  In  1919,  the  Pennsylvania 
Water  Supply  Commission  prepared  a  brief  report  on  the  dam. 
Other  than  a  description  of  the  features,  it  contains  no 
further  design  data. 

b.  Design  Features.  The  dam  and  appurtenances  are 
described  in  Paragraph  1.2a.  The  design  features  are  shown 
on  the  Plate  at  the  end  of  the  report  and  on  the  Photograph 
in  Appendix  D. 

A  profile  and  sections  of  the  dam  are  on  Plate  2. 
This  plate  does  not  show  the  existing  main  spillway,  for 
which  no  plans  are  available. 

c.  Design  Considerations.  There  are  insufficient 
data  to  assess  the  design. 

2.2.  Construction. 


a.  Data  Available.  No  construction  data  are 
available. 

b.  Construction  Considerations.  There  are 
insufficient  data  to  assess  the  construction  of  the  dam. 

2.3  Operation.  There  are  no  formal  records  of  operation. 
Based  on  information  in  the  records,  all  structures  have 
performed  satisfactorily,  except  as  previously  noted. 

2.4  Evaluation. 


a.  Availability .  Engineering  data  was  provided  by 
the  Bureau  of  Dam  Safety,  Obstructions,  and  Storm  Water 
Management,  Department  of  Environmental  Resources, 
Commonwealth  of  Pennsyl vai. ia  (PennDER),  and  by  the  Owner, 
Pennsylvania  Fish  Commission.  The  Owner  made  available  a 


senior  project  engineer  and  the  area  manager  for 
information  during  the  visual  inspection.  The  Owner  also 
researched  his  files  for  additional  information  upon 
request  of  the  inspection  team. 

b.  Adequacy .  The  type  and  amount  of  design  data  and 
other  engineering  data  is  very  limited,  and  the  assessment 
must  be  based  on  the  combination  of  available  data,  visual 
inspection,  performance  history,  hydrologic  assumptions, 
and  hydraulic  assumptions. 

c.  Validity .  There  is  no  reason  to  question  the  va¬ 
lidity  of  the  available  data.  It  is  not  known  from  where 
the  sections  on  Plate  2  were  derived.  They  do  not  entirely 
agree  with  the  existing  conditions. 


SECTION  3 


VISUAL  INSPECTION 


3 . 1  Findings . 

a.  General .  The  overall  appearance  of  the  dam  is 
fair,  with  some  deficiencies  as  noted  herein.  The 
locations  of  deficiencies  are  shown  in  Appendix  B  on 
Plate  Bl.  Survey  data  acquired  during  this  inspection  are 
presented  in  Appendix  B.  Difficulties  with  the  survey 
datum  are  explained  in  Appendix  B.  On  the  day  of  the 
inspection,  the  pool  was  0.1  foot  above  the  main  spillway 
crest  elevation. 

b.  Dry  Masonry  Dam.  The  dry  masonry  dam,  concrete 
liner  wall,  and  upstream  earthfill  are  in  fair  condition. 
Brush  is  growing  along  the  earthfill  at  the  left  abutment. 

A  small  tree  is  at  the  right  abutment.  Small  trees  are 
also  growing  near  the  toe  to  the  left  of  the  main  spillway. 
The  earthfill  is  somewhat  uneven  at  its  top,  and  it  is 
unprotected  on  the  upstream  side.  The  dry  masonry  is  in 
good  condition,  but  vandals  have  removed  stones  from  the 
top  of  the  structure.  Stones  of  the  structure,  from  4  to  7 
feet,  vertically,  are  missing  to  the  right  of  the  main 
spillway  downstream  from  the  liner  wall.  Although  some 
stones  are  apparently  missing  to  the  left  of  the  main 
spillway,  the  area  has  been  covered  with  soil,  and  tall 
grass  is  growing  there. 

The  portion  of  the  concrete  liner  wall  that  projects 
above  the  upstream  earthfill  is  in  fair  condition.  Numerous 
cracks,  which  extend  through  the  concrete,  also  extend  from 
the  top  of  the  concrete  down  to  the  earthfill  and  presumably 
beyond.  The  spacing  of  the  cracks  varies  between  8  and 
35  feet.  The  dry  masonry  has  been  removed  from  the 
downstream  side  of  the  liner  wall  in  certain  areas.  This 
leaves  the  liner  wall  with  little  support.  The  liner  wall  is 
bulged  and  spalled  over  a  10-foot  length  at  the  left 
abutment.  At  the  right  abutment,  the  wall  deflects  upstream 
about  5  degrees;  it  is  not  known  whether  this  deflection  was 
planned  or  whether  it  occurred  after  the  wall  was 
constructed . 

The  area  to  the  left  of  the  main  spillway  has 
apparently  been  washed  out.  There  is  a  3-foot  wide  gap 
between  the  left  side  of  the  main  spillway  and  the  concrete 
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liner  wall.  Immediately  downstream  the  dry  masonry  has 
eroded.  At  the  downstream  face  of  the  dry  masonry,  the 
eroded  area  is  about  10  feet  wide  and  it  is  eroded  to  about 
1  foot  below  the  main  spillway  crest.  To  the  right  of  the 
main  spillway,  a  concrete  block  shelter  was  constructed 

against  the  concrete  liner  wall  and  dry  masonry  section.  A 

hole,  about  1  foot  in  diameter,  was  created  in  the  liner  wall 

side  of  the  shelter.  Access  to  the  shelter  is  from  an 

opening  facing  the  main  spillway.  The  purpose  of  this 
structure  is  unknown. 

The  toe  of  the  dry  masonry  dam  beneath  the  main 
and  auxiliary  spillways  is  covered  with  an  extensive  pile 
of  debris,  mostly  old  timber.  The  pile  is  4  feet  high  in 
places  and  extends  for  a  maximum  of  50  feet  downstream. 

The  debris  obscures  the  toe  of  the  dam  in  this  area.  No 
seepage  was  observed  at  the  dam. 

c.  Appurtenant  Structures.  The  main  spillway  is  in 
good  condition.  However,  the  walls  are  only  1  foot  high. 

The  tops  of  the  walls  are  4  feet  below  the  design  top  of 
the  dam.  If  these  walls  are  overtopped,  water  would  flow 
over  the  adjacent  dry  masonry  section  of  the  dam. 

The  auxiliary  spillway  is  in  fair  condition.  The 
upstream  edge  is  spalled  in  areas.  The  right  wall  has 
cracks  entirely  through  it  at  two  places. 

The  outlet  works  with  the  24-inch  diameter  CIP  is 
in  poor  condition.  A  seep  of  about  1  gpm  was  observed 
flowing  from  the  outfall.  There  is  no  evidence  of  an 
intake  structure  or  operator.  The  outlet  works  with  the 
two  10-inch  diameter  pipes  is  presumably  buried  beneath  the 
debris.  There  is  no  evidence  of  it. 

d.  Reservoir  Area.  Access  to  the  dam  is  via  public 
roads,  which  extend  both  upstream  and  downstream  from  the 
reservoir.  Most  of  the  drainage  area  is  controlled  by  Lake 
Winola  Dam,  which  is  a  3-foot  high,  25-foot  wide  structure. 
The  Lake  Winola  watershed  is  wooded,  rolling  hills  with 
development  around  the  lake.  There  is  a  road  about 

150  feet  downstream  of  Lake  Winola  Dam.  The  road  crosses 
the  stream  on  a  small  bridge.  The  uncontrolled  drainage 
area  at  Winola  Mill  Pond  is  wooded,  rolling  hills  with 
minor  development. 
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e-  Downstream  Conditions.  There  is  a  dwelling  at  the 
right  abutment  of  the  dam  about  100  feet  downstream.  Its 
first  floor  is  about  5  feet  below  the  top  of  the  dam. 

There  is  another  dwelling,  which  is  located  at  the  bank  of 
the  stream,  about  300  feet  downstream  of  the  dam.  There 
are  at  least  13  other  dwellings  built  adjacent  to  the 
stream  within  1  mile  of  the  dam. 


SECTION  4 


OPERATIONAL  PROCEDURES 

4.1  Procedure .  The  reservoir  is  maintained  at  main 
spillway  crest,  Elevation  993.1,  with  excess  inflow  dis¬ 
charging  over  the  spillway  and  into  the  stream. 

4.2  Maintenance  of  Dam.  The  dam  is  visited  at  ieast 
twice  monthly  by  the  area  manager,  who  is  responsible  for 
observing  the  general  condition  of  the  dam  and  appurtenant 
structures  and  for  assessing  any  changes  or  deficiencies. 
The  Owner  does  not  make  formal  inspections  of  the  dam.  The 
brush  and  grass  on  the  dam  are  cut  infrequently. 

4.3  Maintenance  of  Operating  Facilities.  The  outlet 
works  is  not  operational.  There  is  no  operator  to  main¬ 
tain. 

4.4  Warning  Systems  in  Effect.  The  Owner  stated  that 
there  is  no  emergency  operation  and  warning  plan.  He 
stated  that  he  was  aware  of  the  need  for  an  emergency 
operation  and  warning  plan,  as  he  has  prepared  them  for 
other  dams  owned  by  the  Fish  Commission. 

4.5  Evaluation  of  Operational  Adequacy.  The  maintenance 
of  the  embankment  is  poor.  The  outlet  works  is  not  opera¬ 
tional.  A  formal  annual  inspection  by  a  professional 
engineer  is  necessary  so  that  the  dam  can  be  assessed  by 

a  professional  engineer  for  potentially  hazardous  con¬ 
ditions. 


SECTION  5 


HYDROLOGY  AND  HYDRAULICS 
5 . 1  Evaluation  of  Features 

a.  Design  Data.  The  data  available  consist  of  an 
analysis  of  the  original  spillway  design  by  the  Pennsylvania 
Water  Supply  Commission  in  1919.  The  Commission  estimated 
the  spillway  design  capacity  at  15  cfs.  For  this  study,  the 
design  capacity  was  estimated  at  55  cfs  and  it  is  the 
capacity  used  for  this  report  for  the  above  spillway,  which 
is  the  existing  auxiliary  spillway.  In  1964,  the 
Pennsylvania  Department  of  Environmental  Resources  (PennDER) 
analyzed  the  recently  constructed  main  spillway.  They 
estimated  the  spillway  design  capacity  at  406  cfs  using  a 
discharge  coefficient  of  3*3.  Using  a  discharge  coefficient 
of  2.7  for  this  report,  the  estimated  main  spillway  design 
capacity  is  330  cfs.  Also  included  in  this  report  is  the 
discharge  capacity  of  the  3-foot  wide  washout  area  to  the 
left  of  the  main  spillway.  Computations  are  in  Appendix  C. 

b.  Experience  Data.  A  memorandum  in  the  PennDER  files, 
dated  I960,  indicates  that  the  dam  had  been  overtopped 
several  times.  However,  the  dates  and  depths  of  the 
overtoppings  were  not  indicated.  There  is  no  evidence  that 
the  top  of  the  dam  has  been  overtopped  since  the  construction 
of  the  main  spillway  in  1964.  However,  judging  by  the 
erosion  to  the  left  of  the  spillway,  the  spillway  walls  have 
been  overtopped. 

c .  Visual  Observations. 

(1)  General .  The  visual  inspection  of  Wj nola  Mill 
Pond  Dam,  which  is  described  in  Section  3,  resulted  in  a 
number  of  observations  relevant  to  hydrology  and  hydraulics. 
These  observations  are  evaluated  herein  for  the  various 
features . 


(2)  Dry  Masonry  Dam.  As  noted  previously,  the 
erosion  to  the  left  of  the  main  spillway  indicates  that  the 
main  spillway  walls  have  been  overtopped.  The  low  areas  at 
the  top  of  the  dam  reduce  the  spillway  capacity. 

(3)  Appurtenant  Structures.  The  low  walls  of  the 
main  spillway  create  a  serious  erosion  hazard.  Substantial 
overtopping  of  the  walls  would  cause  erosion  of  the  dry  ma- 


sonry  and  probable  failure  of  the  dam.  In  the  analysis  des¬ 
cribed  hereafter,  the  top  of  dam  is  assumed  to  be  the  top  of 
the  main  spillway  walls.  The  auxiliary  spillway  capacity  is 
almost  negligible,  but  it  has  been  included  in  the  analysis. 

Conditions  at  the  outlet  works  are  of  concern. 
Judging  by  the  observed  flow,  the  24-inch  diameter  outlet 
works  was  not  adequately  plugged.  No  details  are  available 
for  the  upstream  closure  for  this  outlet  works,  which  is  not 
operational.  There  is  no  known  upstream  closure  for  the 
other  outlet  works,  the  valves  of  which  are  apparently  buried 
beneath  the  debris.  There  is  no  means  of  drawing  down  the 
reservoir. 

(4)  Reservoir  Area.  Access  to  the  dam  is  good.  No 
conditions  were  observed  in  the  reservoir  area  or  watershed 
that  might  present  significant  hazard  to  the  dam.  The 
assessment  of  the  dam  is  based  on  existing  conditions,  and 
the  effects  of  future  development  are  not  considered. 

Lake  Winola  Dam  and  the  road  and  bridge 
immediately  downstream  will  have  a  significant  effect  on  the 
inflow  to  Winola  Mill  Pond  Dam.  The  analysis  that  is 
included  in  Appendix  C  uses  the  two  cross-sections  surveyed 
on  the  day  of  the  inspection.  As  high  pools  in  Winola  Mill 
Pond  Dam  may  cause  a  backwater  effect  at  Lake  Winola  Dam,  and 
because  the  elevation  difference  between  Winola  Mill  Pond  Dam 
and  Lake  Winola  Dam  is  uncertain,  much  more  detailed 
topographic  information  and  a  more  sophisticated  analysis 
would  be  required  in  any  further  studies. 

(5)  Downstream  Conditions.  No  conditions  were 
observed  downstream  that  might  present  significant  hazard  to 
Winola  Mill  Pond  Dam.  If  the  dam  were  to  fail,  the  initial 
surge  from  the  failure  would  significantly  increase  the 
hazard  to  loss  of  life  at  one  or  more  dwellings  immediately 
downstream.  Floodflows  would  increase  the  hazards  at 
dwellings  further  downstream,  although  the  effects  would 
dissipate  fairly  rapidly  because  of  the  small  reservoir 
storage.  The  downstream  conditions  indicate  that  a  high 
hazard  classification  is  warranted  for  Winola  Mill  Pond  Dam. 


Overtop 


Potential . 


(1)  Spillway  Design  Flood.  According  to  the 
criteria  established  by  the  Office  of  the  Chief  of  Engineers 
(OCE)  for  the  size  (Small)  and  hazard  potential  (High)  of 
Winola  Mill  Pond  Dam,  the  Spillway  Design  Flood  (SDF)  is 
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between  one-half  of  the  Probable  Maximum  Flood  (PMF)  and  the 
PMF.  Because  of  the  sizeable  downstream  population,  the  pMF 
is  selected  as  the  SDF  for  Winola  Mill  Pond  Dam. 


(2)  Description  of  Model.  The  watershed  was 
modeled  with  the  HEC-1DB  computer  program.  The  HEC-1DB 
computer  program  computes  a  PMF  runoff  hydrograph  ana  r out<,o 
the  flows  through  both  reservoirs  and  stream  sections.  In 
addition,  it  has  the  capability  to  simulate  an  overtopping 
dam  failure.  The  PMF  inflow  to  Lake  Winola  was  determined 
and  routed  through  Lake  Winola  Dam.  The  outflow  was  coraDin.:’ 
with  the  uncontrolled  inflow  to  Winola  Mill  Pond  and  was  then 
routed  through  Winola  Mill  Pond  Dam.  Identical  methods  wer 
used  for  various  percentages  of  the  PMF. 

(3)  Summary  of  Results.  Pertinent  results  are 
tabularized  at  the  end  of  Appendix  C.  The  analysis  reveals 
that  Winola  Mill  Pond  Dam  can  pass  about  6  percent  of  the  PMF 
without  overtopping  of  the  main  spillway  wails.  It  is 
estimated  that  1  foot  of  overtopping,  or  about  15  percent  of 
the  PMF,  would  cause  failure  of  the  dam.  If  the  main 
spillway  walls  were  raised  to  the  top  of  the  dam,  the  dam 
could  pass  43  percent  of  the  PMF  without  overtopping  of  the 
existing  low  area.  If,  in  addition,  the  top  of  the  dam  were 
raised  to  its  design  elevation,  the  dam  could  pass  about 

56  percent  of  the  PMF  without  overtopping.  Raising  of  the 
main  spillway  walls  would  require  a  complete  structural 
analysis  of  the  U-frame  main  spillway.  The  above  results  are 
only  approximate  because  of  the  effect  of  Lake  Winola  Dam, 
which  was  modelled  with  limited  data. 

(4)  Spillway  Adequacy.  The  criteria  used  to  rate 
the  spillway  adequacy  of  a  dam  are  described  in  Appendix  C. 
Although  the  dam  will  not  pass  the  1/2  PMF,  no  further 
analysis  was  performed  because  it  is  estimated  that  the 
initial  surge  from  dam  failure  will  increase  the  hazard  to 
loss  of  life  downstream.  The  spillway  capacity  is  rated  as 
seriously  inadequate. 

If  both  the  main  spillway  walls  and  the  top  of 
the  dam  were  raised  to  the  design  top  of  dam  elevation,  the 
spillway  capacity  would  be  rated  as  inadequate. 


SECTION  6 


STRUCTURAL  STABILITY 
6 . 1  Evaluation  of  Structural  Stability . 
a .  Visual  Observations. 

(1)  General .  The  visual  inspection  of  Winoxa  Milx 
Pond  Dam,  which  is  described  in  Section  3,  resv  iten  in  a  nur 
ber  of  observations  relevant  to  structural  stability.  These 
observations  are  evaluated  herein  for  various  features. 

(2)  Dry  Masonry  Dam.  Brush  and  trees  on  the 
upstream  earthfill’  are  undesirable.  The  lack  of  erosion 
protection  on  the  earthfill  is  an  erosion  hazard.  The 
removal  of  the  stones  on  top  of  the  dry  masonry  not  only 
increases  the  probability  that  the  dam  will  fail  if  it  were 
overtopped,  but  their  removal  also  adversely  affects  the 
structural  stability.  Where  the  stones  have  been  removed 
beneath  the  concrete  liner  wall,  the  ability  of  this  section 
to  withstand  a  maximum  reservoir  load  is  questionable. 

The  cracks  in  the  liner  wall  are  of  concern. 

If  they  extend  beneath  the  earthfill,  fines  from  the 
earthfill  have  the  potential  to  pipe  through  the  cracks  into 
the  coarse  dry  masonry.  In  view  of  both  the  hole  that 
developed  in  the  earthfill  and  the  reported  leakage  before 
the  1964  modification,  the  situation  has  potential  hazards. 

As  there  are  no  contraction  or  expansion  joints,  the  cracks 
probably  developed  because  of  shrinkage  and  temperature 
fluctuations.  As  the  dam  has  reportedly  settled  over  2  feet 
since  1919,  this  could  also  be  a  contributing  cause  for  the 
cracks.  The  cause  of  the  conditions  at  the  liner  wall 
adjacent  to  the  abutments  is  unknown;  the  conditions  could 
be  an  indication  of  movement  of  the  dam.  The  shelter  and 
associated  hole  in  the  liner  wall  allow  water  to  flow 
through  the  dry  masonry  when  the  pool  is  substantially  acove 
main  spillway  crest.  This  is  undesirable. 

Although  no  seepage  was  observed  at  the  dam, 
the  debris  at  the  toe  of  the  dam  made  inspection  of  this  area 
impossible.  If  there  were  seepage  at  the  dam,  it  would 
normally  be  expected  to  outlet  at  the  lowest  area.  Since 
there  is  debris  at  the  lowest  area,  no  conclusions  about 
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seepage  can  be  reached  until  the  debris  is  removed.  A  bulge 
had  previously  been  reported  in  the  dry  masrr.ry.  No  evidence 
of  it  was  observed.  It  may  have  been  oDscured  by  the 
debris . 

(3)  Appurtenant  Structures.  The  cause  of  the 
cracks  in  the  auxiliary  spillway  is  similiar  to  the  cause  ux 
cracking  on  the  concrete  liner  wall.  The  outlet  works  is 
assessed  in  Section  5. 

b.  Design  and  Construction  Data.  As  noted  previously , 
there  are  no  design  or  construction  data.  In  1919,  the 
Pennsylvania  Water  Supply  Commission  analyzed  the  stability, 
of  the  structure.  Only  the  results  are  on  fixe;  the  assumed 
loading  conditions  are  not  known,  but  is  is  surmised  that  the 
pool  was  assumed  to  be  at  spillway  crest,  which  was  one  foot 
below  the  top  of  the  dam.  The  analysis  indicates  that  the 
resultant  was  at  the  middle  third  point  with  an  acceptable 
factor  of  safety  against  sliding.  The  toe  pressure  was  re¬ 
ported  as  being  about  2.H  tons  per  square  foot. 

For  this  report  another  analysis  was  performed. 
The  analysis  used  the  following  assumptions:  Pool  at  the  top 
of  the  dam,  full  hydrostatic  head  and  at-rest  earth  pressures 
on  the  upstream  face,  tailwater  at  the  toe  of  the  dam,  and 
uplift  varying  between  full  tailwater  at  the  toe  and  full 
tailwater  plus  two  thirds  the  difference  between  headwater 
and  tailwater  at  the  heel.  For  these  loading  conditions,  the 
resultant  is  just  outside  the  middle  third,  about  6.0  feet 
from  the  toe,  and  the  factor  of  safety  against  sliding 
appears  to  be  adequate.  The  toe  pressure  is  about  2.0  tons 
per  square  foot.  Assuming  adequate  foundation  conditions, 
these  are  essentially  within  the  OCE  guideline  for  stability. 
However,  the  foundation  conditions  are  unknown.  Also,  the 
sections  shown  on  Plate  2  did  not  correlate  exactly  with  the 
observed  field  conditions.  In  addition,  no  allowance  was 
made  in  the  analysis  for  the  missing  dry  masonry  stones. 
Although  there  is  no  apparent  reason  for  immediate  concern, 
the  theoretical  stability  of  the  section  must  remain  as 
unknown  without  further  information. 

c.  Operating  Records.  The  Owner  has  no  formal  records 
of  operation.  According  to  PennDER  records,  no  stability 
problems,  other  than  the  previously  noted  hole  in  the  earth- 
fill  and  a  possible  bulge,  have  occurred  over  the  operational 
history  of  the  dam. 


d.  Post-Construction  Changes.  The  post-construction 
addition  of  earthfill  in  196*» ,  upstream-  -f  the  eart  r.  11  tba! 
was  added  in  1910,  has  been  noted.  A  hole  developed  in  the 
earthfill  placed  in  1910.  There  is  reason  to  believe  that 
there  still  is  a  potential  for  developing  further  holes. 
Although  the  hole  was  filled  in,  the  reason  for  its  develop¬ 
ment  was  not  eliminated.  Without  further  information  con¬ 
cerning  the  earthfill  placed  in  196^,  it  can  only  be  assumed 
that  its  properties  are  similar  to  the  earthfill  Placed  in 
1910. 


e.  Seismic  Stabilility.  Winola  Mill  Pond  Dam  is  locateo 
in  Seismic  Zone  1.  Normally  it  can  be  considered  that,  if  a 
dam  in  this  zone  had  adequate  factors  of  safety  under  static 
loading  conditions,  it  can  be  assumed  safe  for  any  expected 
earthquake  loading.  However,  since  there  are  no  formal  static 
stability  analyses,  and  since  there  is  the  possibility  of 
earthquake  forces  further  cracking  the  concrete  liner  wall, 
the  theoretical  seismic  stability  of  Winola  Mill  Pond  Dam  is 
not  known. 


SECTION  7 


ASSESSMENT,  RECOMMENDATIONS,  AND 
PROPOSED  REMEDIAL  MEASURES 
7 . 1  Dam  Assessment, 
a.  Safety . 

(1)  Based  on  the  visual  inspection,  availaDie 
records,  calculation s ,  and  past  operational  performance, 
Winola  Mill  Pond  Dam  is  judged  to  be  in  fair  condition. 
However,  the  existing  main  spillway  walls  will  overtop  at 
about  the  6  percent  PMF.  Water  overtopping  the  walls  will 
flow  over  the  dry  masonry  downstream  face  of  the  dam.  It  is 
estimated  that  at  about  15  percent  of  the  PMF,  the  dry 
masonry  will  erode,  causing  failure  of  the  dam.  It  is  also 
estimated  that  the  initial  surge  from  failure  of  the  dam  will 
cause  at  least  one  dwelling,  immediately  downstream,  to  be 
flooded.  The  spillway  capacity  is  rated  as  seriously 
inadequate.  According  to  criteria  established  for  these 
studies,  the  dam  is  judged  to  be  unsafe,  nonemergency, 
because  the  spillway  capacity  is  seriously  inadequate. 

(2)  The  foundation  conditions  at  the  dam  are  un¬ 
known  and  the  structural  dimensions  are  uncertain.  Its 
structural  stability  is  unknown,  although  a  preliminary 
analysis  indicates  there  is  no  need  for  immediate  concern. 

(3)  A  hole  developed  previously  in  the  earthfill 
upstream  of  the  dam.  Subsequent  modifications  have  not  eli¬ 
minated  the  possibility  of  further  holes  developing. 

(4)  The  outlet  works  is  not  operational.  There  ic 
no  means  of  drawing  down  the  reservoir. 

(5)  Maintenance  of  the  dam  is  poor. 

(6)  The  visual  inspection  revealed  some  defi¬ 
ciencies,  which  are  summarized  below. 


Feature  and  Location 


Observed  Deficiency- 


Dry  Masonry  Dam 
Toe 
Top 

Concrete  Liner  Wall 
Upstream  Earthfill 


Trees  adjacent,  debris 
below  spillways. 

Stones  missing,  wasnout. 
Cracked,  shelter  con¬ 
structed  near  main  spill¬ 
way  . 

No  erosion  protection, 
trees  and  brush 


Outlet  Works 


Not  operational,  uncertain 
upstream  closure. 


Main  Spillway 
Auxiliary  Spillway 


Low  walls. 
Cracks,  spalling 


b.  Adequacy  of  Information.  The  information  available 
is  such  that  an  assessment  of  the  conditon  of  the  dam  can  be 
inferred  from  the  combination  of  visual  inspection,  past  per¬ 
formance,  and  computations  performed  prior  to  and  as  part  of 
this  study. 


c.  Urgency .  The  recommendations  in  Paragraph  7.2 
should  be  implemented  immediately. 

d.  Necessity  for  Further  Investigations.  In  order  to 
accomplish  some  of  the  remedial  measures  outlined  in 
Paragraph  7.2,  further  investigations  by  the  Owner  will  be 
required . 


7.2  Recommendations  and  Remedial  Measures. 


a.  The  following  measures  are  recommended  to  be  under¬ 
taken  by  the  Owner,  in  approximate  order  of  priority,  im¬ 
mediately  : 

(1)  Remove  the  debris  from  the  toe  of  the  dam  and 
then  inspect  the  dam  for  evidence  of  seepage,  bulging  and 
other  conditions.  Take  appropriate  action  as  necessary. 

(2)  Perform  the  following  studies:  A  study  to  more 
accurately  ascertain  the  spillway  capacity  required  at  Winola 
Mill  Pond  Dam  and  the  measures  required  to  make  the  spillway 
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hydraulically  adequate,  with  particular  consideration  of  the 
elevation  difference  between  Winola  Mi1?  rcnd  Dam  and  L -.ke 
Winola  Dam  as  well  as  the  hydraulic  control  for  Lake  Winola 
Dam;  a  study  to  determine  the  structural  stability  of  Winola 
Mill  Pond  Dam  which,  as  a  minimum,  will  require  further 
investigation  to  determine  the  actual  structural  dimensions 
of  the  dam  and  the  engineering  properties  of  the  foundation; 
a  study  to  determine  the  potential  of  developing  further 
holes  in  the  upstream  earthfill,  whicn.  as  a  minimum,  will 
require  further  investigation  to  determine  bo’h  the 
engineering  properties  of  the  upstream  earthfill  and  the 
extent  of  the  cracks  in  the  concrete  liner  wall;  and  a  study 
to  determine  the  best  means  of  providing  an  operational  out¬ 
let  works  at  the  dam.  Any  active  outlet  works  should  have 
provision  for  upstream  closure  and  any  abandoned  outlet  works 
should  be  permanently  plugged.  All  the  studies  should  be 
performed  by  a  professional  engineer  experienced  in  the  de¬ 
sign  and  construction  of  dam.  Take  appropriate  action  as 
necessary . 

(3)  Remove  brush  and  tress  on  or  near  the  dam. 


slope 


( 4 )  Provide  erosion  protection  on 
of  the  earthfill. 


the  upstream 


(5)  Remove  the  shelter  near  the  main  spillway  and 
make  repairs  to  the  eroded  area  to  the  left  of  the  main 
spillway . 


(6)  Replace  the  missing  stones  on  the  dry  masonry 
dam  and  provide  measures  to  prevent  further  vandalism. 


(7)  Repair  the  cracked  concrete  liner  wall  and  the 
cracked  and  spalled  concrete  in  the  auxiliary  spillway. 


b.  In  addition,  it  is  recommended  that  the  Owner  modify 
his  operational  procedures  as  follows: 

(1)  Develop  a  detailed  emergency  operation  and 
warning  system  for  Winola  Mill  Pond  Dam. 

(2)  Provide  round-the-clock  surveillance  of  Winola 
Mill  Pond  Dam  during  periods  of  unusually  heavy  rains. 

(3)  When  warnings  of  a  storm  of  major  proportions 
are  given  by  the  National  Weather  Service,  the  Owner  should 
activate  his  emergency  operation  and  warning  system  proce¬ 
dures. 


(4)  As  presently  required  by  the  Commonwealth, 
institute  a  program  of  detailed  annual  inspections  by  a 
professional  engineer  experienced  in  the  design  and 
construction  of  dams.  Use  the  results  to  determine  if 
remedial  measures  are  necessary. 

(5)  Institute  a  maintenance  program  to  pruperiy 
maintain  all  features  of  the  dam. 
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APPENDIX  C 


HYDROLOGY  AND  HYDRAULICS 


In  the  recommended  Guidelines  for  Safety  Inspection  of  n3n?, 
the  Department  of  the  Army,  Office  of  the  Chief  of  Engineers  (OCE), 
established  criteria  for  rating  the  capacity  of  spillways.  The  r/.xo.i. 
mended  Spillway  Design  Flood  (SDF)  for  the  size  (snail,  intermediate, 
or  large)  and  hazard  potential  (low,  significant,  or  high)  '-lassiflcation 
of  a  dam  is  selected  in  accordance  with  the  criteria.  Ths  SDF  for 
those  dams  in  the  high  hazard  category  varies  between  one -half  of  the 
Probable  Maximum  Flood  (PMF)  and  the  PMF.  If  the  dam  and  spillway 
are  not  capable  of  passing  the  SDF  without  overtopping  failure,  the 
spillway  capacity  is  rated  as  inadequate.  If  the  dam  and  spillway  are 
capable  of  passing  one-half  of  the  PMF  without  overtopping  failure, 
or  if  the  dam  is  not  in  the  high  hazard  category,  the  spillway  capacity 
is  not  rated  as  seriously  Inadequate.  A  spillway  capacity  is  rated  as 
seriously  inadequate  if  all  of  the  following  conditions  exist: 

(a)  There  is  a  high  hazard  to  loss  of  life  from  large  flows 
downstream  of  the  dam. 

(b)  Dam  failure  resulting  from  overtopping  would  significantly 
increase  the  hazard  to  loss  of  life  downstream  from  the  dam  from  that 
which  would  exist  Just  before  overtopping  failure. 

(c)  The  dam  and  spillway  are  not  capable  of  passing  one-half 
of  the  PMF  without  overtopping  failure . 
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APPENDIX  C 


Name  of  Stream: 
Name  of  Dam:  _ 

r 

NDf  ID  No.: _ 

DER  ID  No.: 


River  Basin 

^  O  ecu: 


(■  L. _ Lo; 


-  OO  8  ' 


fa  fa  —  3 


Latitude:  hJ 


30  20 


Longitude:  W 


5 -0  30 


Top  of  Dam  (low  opo4)  Elevation: 


Streambed  Elevation:  9  76 -  Height  of  Dam: _ 

Reservoir  Storage  at  Top  of  Dam  Elevation: _ 

Size  Category: _ SwAll. _ 

Hazard  Category:  _ _ 


acre-ft 


Hazard  Category:  ///£> _ _ _ (see  Section  5) 

Spillway  Design  Flood:  Ztl ‘/jl  Pai8  to  _ 

CZLElCT  /'W/'"  ^Y/iXE'  C>/=  I 

UPSTREAM  DAMS  f>of>  7  ';w 
Distance  Storage 


Name 


from  at  top  of 

Dam  Height  Dam  Elevation 
.  (ft)  (acre-ft) 


Remarks 


River  Basin 


_ Sust^u  EHtifiNlA 

Name  of  Stream:  ~Pr>Qwt  t\^y  T  o  hcpjJi.fc  d&e  a  iC 

Name  of  Dam:  \rJ  i  0l  A  Mai 

NPg  !D  Nu. : _ 

DER  ID  Ne . : _ 

Latitude:  /\1  H  I  e  30  '2  C  "  Longitude:  Vi  7  S  SO  30 

DETERMINATION  OF  PMF  RAINFALL 

For  Area _ £ _ 

which  consists  of  Subareas _ W  d~  of _ /.  ~7  sq.  mile 

A  0-  0.22- 


Total  Drainage  Area  / »  12-  _  sq.  mile 

PMF  Rainfall  Index  =  ol  Q .  1  IT"  In. ,  24  hr. ,  200  sq.  mile 


Zone 


Hydromet.  40 
(Susquehanna  Basin) 

N/A 


Hydromet.  33 
(Other  Basins) 


Geographic  Adjustment  Factor 
Revised  Index  Rainfall 


2JlJl _ 


1.0 


RAINFALL  DISTRIBUTION  (percent) 


Time  Percent 


6  hours 

J.1&.  . 

12  hours 

±21 

24  hours 

\3(* 

48  hours 

72  hours 

«HfT 

96  hours 

C- 3 
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•UEJSCT _ _ _ _ _ FILE  NO. _ 

- — - - - INIKT  NO - OF. 

row _ _ _ _ _ 

COMPUTED  EY _ OATS _ CHECKED  EV _ OATS _ 


5Keic\4  op 
Svste: 


Data  for  Dam  at  Outlet  of  Subarea _ n 

(see  Sketch  on  Sheet  C-  H ) 

Name  of  Dam:  L-AvL-tr  \a/  _ 

Height:  3 .  U- _  (existing) 

Spillway  Data:  Existing  Design 

Conditions  Conditions 

Top  of  Dam  Elevation  L  L  o  S  H.EE1 

Spillway  Crest  Elevation  _  _ 

Spillway  Head  Available  (ft)  _  _ 

Type  Spillway _ 

"C"  Value  -  Spillway  _  _ 

Crest  Length  -  Spillway  (ft)  _  _ 

Spillway  Peak  Discharge  (cfs)  _______________  _ 

Auxiliary  Spillway  Crest  Elevation  _  _ 

Auxiliary  Spillway  Head  Available  (ft) _  _ 

Type  Auxiliary  Spillway _ 

"C"  Value  -  Auxiliary  Spillway  _  _ 

Crest  Length  -  Auxiliary  Spillway  (ft) _  _ 

AuxlU«y 

Peak  Discharge  (cfs) _  _ 

Combined  Spillway  Discharge  (cfs)  _  _ 

Spillway  Rating  Curve:  e~  XT  6 
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Name  of  Dam:  1—  A  ^  €  W  inIoli^ 


Storage  Data: 
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**  Planlmetered  contour  at  least  10  feet  above  top  of  dam 

Reservoir  Area  at  Top  of  Dam  is  /  7  percent  of  watershed. 


Remarks 


_ OlI^OOE  River  Basin 
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NBO  ID  No-. :  . 
DCn  ID  No. : 
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Latitude:  //  ^1°  3o'  AO"  Longitude:  W  7 5~  °  S  O'  30 

Drainage  Area : _ /■  9  2- _ sq .  mile 


Data  for  Subarea: 


AA. 


_ (see  Sketch  on  Sheet  C-H  ) 

Name  of  Dam  at  Outlet  of  Subarea:  K/ 1 /\J  o  t- _ 

Drainage  Area  of  Subarea: _ /.  7 _  sq.  mile 

Subarea  Characteristics: 

Assumed  Losses:  1.0-lnch  Initial  abstraction  +  0.05  ln/hr 

The  following  are  measured  from  outlet  of  subarea  to  the 
point  noted: 

L  =  Length  of  Main  Watercourse  extended  to  the  divide  =  I  mile 

Lca  =  Length  of  Main  Watercourse  to  the  centroid  = _ /,  /  mile 

From  NAB  Data:  /  I  j  C 

Cp  =  0.6  3- 


C.erJTRo>  &  F  r)  US  /?D3V>c6AJr‘ 
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T?--  Cr  <r/.)0'4= 

Tp  =  Cf  x  (Lx  Lca)0,3  =  /.  93  (hrs) 


C*j»  = 


jL£ 


/H, 


Flow  at  Start  of  Storm  =  1.5  cfs/sq.  mile  x  Subarea  D.A  -  <?.  i  cfs 
Computer  Data: 

QRCSN  =  -0.05  (5%  of  peak  flow) 

RTIOR  =2.0 

Remarks:  _ _ _ _  _  _ 
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Data  for  Dam  at  Outlet  of  Subarea 
(see  Sketch  on  Sheet  C-  4) 
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Top  of  Dam  Elevation 
Spillway  Crest  Elevation 
Spillway  Head  Available  (ft) 

Type  Spillway _ 

"C"  Value  -  Spillway 
Crest  Length  -  Spillway  (ft) 

Spillway  Peak  Discharge  (cfs) 
Auxiliary  Spillway  Crest  Elevation 
Auxiliary  Spillway  Head  Available  (ft) 

Type  Auxiliary  Spillway _ 

"C"  Value  -  Auxiliary  Spillway 
Crest  Length  -  Auxiliary  Spillway  (ft) 


Peak  Discharge  (cfs) 
vav  Discharge  (cfs) 
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Spillway  Rating  Curve: 
Elevation  O  Spillway 
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Data  for  Dam  at  Outlet  of  Subarea  j]  _ 

Name  of  Dam:  VJ  i  A  i'^  i'^  PonD 


Storage  Data: 

Storage 
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Area 

(acres) 

million 

gals 
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_ _ River  Basin 

Name  of  Stream:  T  kVrtvJT  K-  i«-.  r  "  r.^  be  A  C^E  t1 

Name  of  Dam:  \\j  i^j^la  M  ■  u  l  ~P  a.<)  £1^ 

NL>6  K>  No-. : _ 

DBR  t&  NOr^. _ 

Latitude :  N1  M  I  e  3  O  <2  C-  Longitude:  V/  1  £  SO  30 

Drainage  Area : _ J  <9  _ sq .  mile 

Data  for  Subarea: _ (see  Sketch  on  sheet  C-*"/) 

Name  of  Dam  at  Outlet  of  Subarea:  (\  _ 

Drainage  Area  of  Subarea: _ (O,  'J. '3— _  sq.  mile 

Subarea  Characteristics: 

Assumed  Losses:  1.0-inch  initial  abstraction  +  0.05  ln/hr 

The  following  are  measured  from  outlet  of  subarea  to  the 
point  noted: 

L  =  Length  of  Main  Watercourse  extended  to  the  divide  =  0, 70  mile 
Lqa  =  Length  of  Main  Watercourse  to  the  centroid  =  0,30  mile 

From  NAB  Data:  Atfe*V  'll-  ^  '"pLftTC  E~ 

Cp  =  C>0  6  2. 

CT  =  / » ^ 

Tp  =  CT  x  (L  x  LCA)0-3  =  Q»cf''i  (hrs) 

Flow  at  Start  of  Storm  *  1.5  cfs/sq.  mile  x  Subarea  D.A  *  O.  3  cfs 
Computer  Data: 

CRCSN  =  -0.05  (5%  of  peak  flow) 

RTIOR  =2.0 

Remarks: _ 
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1.  General  Geology.  The  damsite  and  reservoir  are 
located  in  Wyoming  County.  In  general,  the  rooks  of 
Wyoming  County  are  practically  horizontal,  as  there  are 
no  major  folds.  There  are  a  number  of  minor  anticlines 
and  synclines,  most  of  which  trend  in  a  northeasterly 
direction.  At  the  northwest  corner  of  the  county,  the 
Wilmot  anticline  crosses  the  North  Branch  of  the 
Susquehanna  River  at  Skinners  Eddy,  bringing  up  the  top 
strata  of  the  Chemung  formation.  The  axis  trends  about 
N  65°E  and  the  dips  on  both  sides  are  very  gentle,  not 
exceeding  5°  to  6°.  The  adjacent  axis  of  the  Bernice 
syncline  passes  across  the  top  of  Dutch  Mountain  in 
North  Branch  Township,  forming  the  Mehoopany  Coal 
Basin,  and  continues  as  a  gentle  fold  across  the  county 
about  8  miles  southeast  of,  and  generally  parallel  to, 
the  Wilmot  anticline.  The  syncline  leaves  the  county 
about  2  miles  east  of  West  Nicholson  in  Nicholson 
Township.  Southeast  of  the  Bernice  Syncline,  the  rocks 
are  nearly  horizontal,  except  for  minor  undulations,  as 
far  as  the  eastwood  extension  of  the  White  Deer 
anticline  beyond  the  southeast  corner  of  the  county. 

The  Pottsville  formation,  Mauch  Chunk  shale  and  Pocono 
sandstone  crop  out  only  on  the  summits  of  the  high 
mountains  in  the  southwest  corner  of  Wyoming  County. 

The  Pocono  extends  as  far  east  as  Tunkhannock.  The 
greater  part  of  the  county  is  underlain  by  rocks 
belonging  to  the  Catskill  continental  group. 

2.  SITE  GEOLOGY.  Lake  Winola  Dam  is  underlain  by  the 
Susquehanna  Group  of  Devonian  Age.  The  dam  is  situated 
in  the  glaciated  low  plateaus  section  on  nearly 
horizontal  strata.  The  Susquehanna  group  is  a  complex 
unit  of  conglomerates,  sandstones,  siltstones,  ana 
shales.  From  the  base  of  this  unit  to  the  top,  the 
following  changes  occur:  1)  grain  size  increases  from 
bottom  to  top;  2)  average  thicknesses  of  beds  increases 
upwards;  3)  percent  red  color  in  shales  increases 
upwards;  4)  in  general,  percent  silica  in  rocks 
increases  upwards.  Bedding  is  usually  well  developed 
with  thicknesses  up  to  sixteen  feet  in  the  coarser 


beds.  Joints  arc  usually  open  and  steeply  dipping  or 
vertical  The  shales  air-slake  rapid!  v  wh^n  exposed  to 
the  atmosphere.  The  silt-stones,  sandstones  and 
conglomerates  are  moderately  resistant  to  weathering. 
There  are  abundant  swamps  and  lakes  in  the  area.  The 
actual  foundation  conditions  beneath  Wanda  Mill  Iona 
Dam  are  unknown. 
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